Sesame (Sesamum indicum L) is one of the major oil crops with potential for production by small-scale holders in the marginal agro-ecological zones of Kenya. Variability studies on yield and yield components of sesame mutant lines now in M7generation was carried out in two locations for two seasons in Kenya. The objective of the study was to assess performance of the mutant lines developed through induced mutational breeding. According to mean performance, the thirty selected mutant lines and four check cultivars showed a wide range of genotypic variability for all the studied traits. Seed yield per plant registered the highest coefficient of correlation (63.8%). In addition, seed yield had positive and significant (P<0.05) correlation with biomass yield, harvest index and 1000-seed weight. It showed a weak positive association with plant height, oil content, number of capsules per plant and number of days to flowering. Biomass yield, harvest index, 1000 seed weight and oil content had positive direct effect on seed yield. Line Mun 096/1/k5/2/4 was superior to the best check cultivar Spssik 116.
INTRODUCTION
Sesame (Sesamum indicum L) is one of the major oil crops with potential for production by smallscale holders in the marginal agro-ecological zones of Kenya (Ayiecho and Nyabundi, 1997) . Its production is currently restricted to lower midlands in Western Kenya( Western and Nyanza provinces) and coastal lowlands (Coast province).Available estimates reveal that approximately 1,182,000 hectares of land is under crop production with an average yield on farmers field being between 80-400 kg ha -1 ( Anon, 1995) . However experimental plots can give yields up to 2230 kg ha -1 (W'opindi, 1981) , whereas on farmers fields, sesame yields are in the range of 450 -550 kg ha -1 ( Infonet-Biovision, 2009 ). Low yield on farmers' field has been blamed on the use of landraces with limited genetic variability. In an effort to address this problem, it was decided that induced mutation techniques be applied to enhance genetic variability in the working collections. Induced mutation had earlier been recommended by an expert consultative meeting organised by FAO between 1981 and 1987 (Van Zanten, 2001 ). Substantial genetic variability of sesame following induced mutation has been reported ( Rahman et al., 1996) . Induced mutation resulted in the identification of a number of agronomic ally useful sesame mutant lines (Ayiecho and Nyabundi, 1997) .
Since all desirable mutant lines cannot be released for production, selection is inevitable. This study was, therefore, conduced to assess genotypic variability and correlations among various traits and identify the mutant lines that can be advanced to further evaluations.
MATERIALS AND METHODS
The study was conducted in the short rains and long rains of 2000 and 2001, two locations (sites) The thirty mutant lines along with four check cultivars (Table 1 ) used in this study were acquired from the sesame mutation projects of the University of Nairobi. The study was laid out in a randomised complete block design, replicated three times at each site.
Individual plots consisted of three rows 4 m long, with a spacing of 50 cm between the rows and10 cm within the rows. Plots were hand planted with more than one seed per hill to ensure proper stand. Plants were later thinned to one at 10-15 cm height stage. During growth data on agronomic traits were measured on ten randomly selected plants from the centre row in each plot. The average for the ten plants gave the mean of each genotype in each replicate.
Traits studied were number of days to flowering determined when 50% of plants in each plot had flowers, first capsule height, plant height, number of capsules per plant and number of branches per plant at physiological maturity.
Biomass yield was determined from the above ground part of a single plant. Harvest index was calculated as the proportion of the seed yield in the plant biomass. Seed weight was determined from 1000 seeds for each plot. Seed yield per plant was determined and subsequently, seed yield per hectare. Oil content was determined by extracting the ground seed in a Soxhlet apparatus with petroleum ether (A.O.A.C., 1984) .
Data for the quantitative traits obtained during the two seasons and two sites were combined and analysed using GENSTAT. The mean values of sesame genotypes were compared using least significant different test (LSD) values (Steel and Torrie, 1980) . Correlation coefficients of all variables were established from mean values of the traits according to Millers et al. (1958) . Path coefficient analysis was also performed as presented by Singh and Chaudhary (1985) .
RESULTS AND DISCUSSION
The mean variability and analysis of variance for yield and yield components among the genotypes are summarised in Tables 1 and 2 . Results revealed existence of significant differences (P<0.05) among the genotypes for all traits. The number of days to flowering varied from 42.8 days in Mun 50/1/14/2 to 50.6 days in Spssik 116 with coefficient of variation of 2.9%. Mutant lines are early flowering since they comparatively had a short period to flowering, hence, can be grown during short rains (Weiss, 1983) . The first capsule height ranged from 29 cm im Mun 50/1/96/5 to 59 cm in Spssik 113, with coefficient of variation of 20% (Table 2) . Plant height was variable among the genotypes. Tehran This conforms with earlier findings of Gupta (1975) cultivars. However, these values were far below those registered in the literature (200-1000 capsules per plant) (Pustovoit, 1973 Purseglove, 1987) . Inconsistency in seed yield per plant was observed among thirty four genotypes. Mutant line 096/k5/1/2/4 gave the highest seed yield per hectare (1188.7 kg ha -1 ). It also had the highest oil content (49.60%) among the mutant lines. The superiority of mutant line 096/k5/1/2/4 may be attributed to its adaptation and high values of biomass yield, seed yield per plant, 1000-seed weight and plant height. This mutant is medium flowering, moderate ranching and has high oil content among mutants, thus could be adopted as a strain in these areas.
According to the correlation coefficients (Table 3) harvest index, biomass yield and 1000-seed weight were positively and significantly correlated with seed yield. These traits may be important yield predictors for sesame improvement. Among these traits, harvest index had the strongest association with seed yield, suggesting that it is probably the most important for yield improvement in sesame. Vanisri et al. (1994) obtained similar results in sesame. Ayiecho (1985) also reported that harvest index is an important yield predictor, and selection for harvest index led to a substantial response in grain amaranths. The strong direct contributions of harvest index to seed yield (Table 4 ) also suggest its importance for sesame yield improvement. Donald (1962) and Donald (1976) supported the use of harvest index as yield predictor in cereals. Both argued that if breeding for higher yield leads to a high harvest index, the corollary is true that breeding for higher harvest index is a useful approach to higher grain yield.
The correlation between biomass yield and seed yield was positive and significant, suggesting that high dry matter contributes to high yield in sesame. Biomass yield per plant had a high positive direct effect on yield (Table 4) . Its indirect effects through number of branches with capsules, days to flowering, capsules per plant and oil content were negative and low. Its positive indirect effects were registered via plant height, first capsule height and harvest index. The net large positive effect (0.6079) on seed yield suggests that increased biomass yield will lead to a corresponding increase in seed were reported by Sharma (1984) and Ayiecho (1985) . Increase in the vegetative parts of the plant results in higher seed yield because of an increased sink: source ratio. Biomass yield per plant had a positive and significant correlation with a 1000 seed weight also suggesting that the larger plants gave heavier seeds.
Other traits had weak correlations with biomass yield. For example biomass yield and harvest index had an extremely weak correlation. Harvest index had weak correlations with all trait except 1000-seed weight, oil content and seed yield.
The correlation between 1000-seed weight and seed yield per plant was positive and significant (Table 4 ). The direct effects of 1000-seed weight on seed yield were low and positive. This contradicted the findings of Yadava et al. (1980) . However, its positive indirect effects on seed yield via harvest index and biomass yield counter-balance the negative direct and indirect effects, making the overall correlation between 1000-seed weight and seed yield positive.
The results, therefore, indicate that a 1000-seed weight an important yield component in sesame improvement. This confirm with the findings of Sharma et al. (1984) and Dharmalingam and Ramanathan (1993) .1000-seed weight also had weak correlations with the rest of traits. The correlation between plant height with seed yield per plant was positive but not significant (Table  3) . Generally, it had low path effects on seed yield. The only substantial path effects that it had were through harvest index (Table 4) . Plant height had significant positive association with height to first capsule and the number of capsules per plant. Its correlations with other characters were weak. Most of the traits were weakly interrelated and weakly related to seed yield with the accompanying low path effects. The only characters that may be considered for improvement of seed yield of the genotypes are 1000 seed weight, biomass yield and harvest index. Since sesame is primarily grown for oil, yield of oil is also considered as important. Therefore selection for both seed yield and oil content simultaneously would be plausible if the two are positively correlated. . and ** correlation is significant at 0,05 and 0.01 respectively
Oil content showed a moderate insignificant positive correlation with seed yield, suggesting that selection for oil content will have no adverse effects on seed yield. Its importance is strengthened by its significant positive association with harvest index, one of the strong seed yield predictors in the study. This suggests that selection for harvest index to improve seed yield leads to some improvement on oil content. Path coefficient also revealed strong indirect contribution of oil content on seed yield via harvest index. Mutant lines like Mun 096/k5/1/2/4, Mun 006/ 330/2, Mun 50/1/121 and Mun 113/258/2/1 having averagely high oil contents, also had high average seed yield. Therefore, the study suggests the possibility to improve seed yield and oil content concurrently. It is also suggested that these three mutant lines be subjected to further tests if possible in more than two sites to verify their potentials and stability for cultivation in western Kenya. The underlined values denote direct effects while the rest are indirect effects values
